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INTRODUCTION 
The barnyardgrass (Echinochloaσω'-gali Beauv. var. formosensis 
Ohwi) is one of the worst weeds in the paddy fields of ]apan. Therefore， 
the possibility of predicting the number or size of the weed in the crop 
field early in the growing stage is very valuable for surveying weed loss. 
Chisaka (1966) mentioned that the estimation of weed loss with the densi-
ty (number) of weeds in the crop field is difficult due to its fluctuation by 
various conditions. Estimation of weed loss from dry matter weight or 
ratio of the weight of the community is better than estimation from the 
density or number of weeds. Aldrich R. ]. (1984) also mentioned that the 
linear relationship between weed weight and crop yield suggests that 
weed weight has more value in predicting the losses from these weeds 
than the number because a unit change in weed weight results in approx-
imately a unit change in crop yield over the entire weight range. A unit 
change in number (density) of weeds， however， results in either more or 
less than a unit change in crop yield， depending upon the actual density 
being considered. Therefore， estimation of the dry matter weight of 
weeds at an early stage would be very valuable. Dry matter weight of 
barnyardgrass is varied every year by environmental conditions (Nishi 
1981). Here the dry matter weight of barnyardgrass at maturity was estima-
ted from the size of this weed in the early stage using the data of plant 
height and number of tillers obtained in experiments performed over 
several years. 
Using the allometry method， Yoda (1971) explained that dry matter 
weight of the trunk could be estimated from the product of the diameter 
and height of the trunk. U sing this allometry method， the dry matter 
weight of barnyardgrass in the harvesting stage was estimated from the 
product of plant height and number of tillers early in its growing stage. 
Plant height and number of tillers were measured easily in the crop field. 
The same survey was also conducted on the rice plant. 
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MATERIALS AND METHODS 
Early in June in 1972-1974 and 1977-1981， seeds of barnyardgrass， 
Echinochloaσus-galli Beauv. var. formosensis ohwi and rice，αyza sativa 
L. Akebono were sown in nursery beds. In late J une， seedlings of both 
plants were transplanted one per hil in each 9 m2 plot of paddy field in 
our institute. Barnyardgrass and rice seedlings were 15cm height and had 
five leaves. 
The arrangement of planting were single (barnyardgrass or rice 
plant)， mixed plot No. 1 (barnyardgrass with rice plant) and mixed plot 
No. 2 (rice plant with barnyardgrass) as shown in Fig. 1 . Therefore， 
planting density wぉ 11.7plants per 1 m2 for the single planting plot and 
17.5 plants per 1 m2 for the mixed planting plots No. 1 and No. 2. Basal 
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FIG. 1. Arrangement of plants. 
・isbarnyardgrass or rice plant in single planting 
• is barnyardgrass and )( is rice plant in mixed planting No. 1 
• is rice plant and )( is barnyardgrass in mixed planting No. 2 
elements， N， P205， K20 of 0.8kg/a were applied to the single plantiing plots 
in 1972， 1973， 1977， 1978， 1979， 1980 and 1981， to the plots in the 
single planting area in 1974， and other' s single planting plots in above 
mentioned years were not manured. Mixed planting plots No. 1 and No. 2 
were also not manured. Non-manured plots were set to harvest the small 
barnyardgrass which is seen in the population of rice paddy fields. 
During the growing stage， July-August， plant height and number of 
tillers were measured several times. Barnyrdgrass and rice plants were 
harvested late in September and air-dried for about two months. After 
drying， the dry matter was measured. 
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RESUL TS AND DISCUSSION 
To estimate the approximate values of plant height and number of 
tillers on J uly 10， 20 and 30th， their growth curves were drawn from the 
several values measured in J uly at every experimental plot (Fig. 2). Using 
these results， the correlations between products of plant height and number 
of ti1lers on July 10， 20 and 30th and dry matter weight at harvesting stage 
(late September) in each non-manured plot were investigated as shown in 
Fig. 3. No correlations between the products of the two and dry matter 
weight were seen on July 10th in any plot. On July 20th， a proportional 
correlation was seen in the single and mixed planting No. 1 plot of barn-
yardgrass， but in the other plots no correlations were seen. 
On J uly 30th， about one month after the transplantion， a proportional 
correlation was seen in al plots; an especially high correlation coeffi-
cient was obtained in single and mixed planting No. 1 plots of barnyard-
grass. In the rice single planting plot， however， the proportional correla-
tion between this product and dry matter weight was not so clear as in 
the barnyardgrass. Therefore， for barnyardgrass， we can estimate the dry 
matter weight at the harvesting stage from the values of plant height and 
(1) Single planting in non-manured plot 
(佃) 1~2 1~3 
70 
60 
50 
40 
30 
(個)
70・
50 
1978 
ι. 
叶〆'V J.~
30 
II 
10 。
Jul. 
1979 
。
Aug. Jul. 
Aug. 
30 9 
Aug. 
10 20 30 9 10 20 30 9 
1974 1977 
Jul Aug. Jul Aug. 
10 20 30 9 10 20 30 9 
1980 1981 
Jul. Aug. Jul Aug. 
10 20 30 9 10 20 30 9 
94 K. Nishi 
(2) Mixed planting No. 1. 
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FIG. 2. Growth curves of plant height and tillering of barnyardgrass and rice plant 
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number of tillers on July 30th. In late July， barnyardgrass plants were 
stil growing， but tillering had passed the most active stage. 
Among the three experimental plots of barnyardgrass in Fig. 3， 
there were some differences in the coefficient values of linear regression. 
The correlation of the values of the product and dry matter weight in 
manured plot together with three non-manured plots are shown in Fig.4ヲ
As shown in this figure there was a hyperbolic relationship between 
product of plant height and number of tillers and dry matter weight of 
barnyardrass. However， inthis figure at less than 1600(x)， the values， the 
product of plant height and number of tillers obtained in the non-manured 
plots， showed a linear correlation. This value， 1600， was the product of a 
53 cm -plant height and 30・numberof tillers， as observed in the single 
planting plots in 1973 and 1978. 
.The values in 1979 are excluded for the inspection of the equation. In 1979， the measurments were 
made on July 30th 
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In rice paddy field， barnyardgrass had less than 30 number of tillers 
and 80 9 dry matter weight( Nishi 1968). Therefore， the dry matter weight 
of the baryardgrass in rice paddy field can be estimated by the linear 
equation in Fig. 4， but this equation is so complicated that the dry mat-
ter weight can not be quickly calculated at the paddy field. 1 have sim-
plified this equation as y=0.05 x. The difference in the calculated values 
of the original and simplified equation is less than 4.1% for the product 
values between 800 and 16∞. For a product value less than 800， these 
difference became larger than 4.1 %. So， for a prouct value less than 800， 
which is seen in small barnyrdgrass appearing in cooler years or late 
grown， the linear equation in Fig. 4 _ should be used. As shown in Table 
1 ， the average dry matter weight of barnyardgrass in 1979， in the mixed 
planting plot No. 2 (the condition was close to rice paddy field )， product 
of plant height and number of tillers was 706， dry matter weight calcu-
lated from equation in Fig. 4 was 33.2 9 and measured dry matter weight 
was 31.8 9 ， then the error was + 4.4%. In the single planting plot， the 
product of plant height and number of tillers was 1268， the dry matter 
weight calculated from simplified equation was 63.4 9 and the measured 
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T ABLE 1. Instance of calculating the expected values in 1979 
Product of plant height 
and number of tilers 
(mean) 
Errors 
(%) 
Dry matter weight 
(mean) 
Plots 
measured 
(g) 
58.7 
0 
expected 
(g) 
64.7 
63.4 
by the equation 
y=0.056 x-6.3 
y=0.05 x 
1268 single 10.2 
8.0 
by the equation 
y=0.056 x-6.3 
y=0.05x 
4.4 
11.0 
31.8 
0 
33.2 
35.3 
706 mixed 2 
dry matter weight was 58.7 9 ， the error being +8.0%. 
As above-mentioned， we can estimate the dry matter weight of barn-
yardgrass at the harvesting stage from the product of plant height and 
number of tillers during the growing stage with an error of several%. To 
estimate the dry matter weight of barnyardgrass is especially easy for 
product values of plant height and number of tillers between 800 and 
1600. 
In 1979， the dry matter weight values over 40 9 were often over-
estmated as shown in Fig. 5. This 40 9 dry matter weight was suitable 
for product values of plant height and number of tillers of about 800， and 
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this plant had 15 tillers on July 30th. So， for over 15 tillers， the dry mat-
ter weight shoud be reduced by about 10 %. More studies on the correla-
tion of average values of population and the values of individuals must be 
done. 
SUMMARY 
Experments on the estimation of dry matter weight of barnyardgrass 
and rice plant during the harvesting stage by the size of plant in the early 
growing stage were conducted in paddy field of our institute in 1972-1974 
and 1977-1981. 
Seedlings of those plants were tranplanted one by one per hil in a 
9 rd area plots in late June. The arrangements of planting were single 
plot (barnyardgrass or rice plant)， mixed No. 1 plot (barnyrdgrass with 
rice plant)and mixed No.2 plot (rice plant with barnyardgrass). The single 
planting plot had 105 plants， but the mixed No. 1， and No. 2 plots had 147 
plants. 
The correlation between product of plant height and number of til-
ers on July 10， 20 and 30th and dry matter weight harvested late in 
September were investigated. On July 10th， no correlations were found 
between the product and dry matter weight. On July 20th， the correlation 
between product and dry matter weight tended to be proportional only in 
the single and mixed No. 1 plot of barnyardgrass， but on July 30th the 
proportional correlation was recoginized in al barnyardgrass and rice 
plats. Therefore， the dry matter weight of barnyrdgrass at the harvesting 
stage can be estimated from the size of the plants at the growing stage. 
The simple formula y=0.05x( x: product of plant height and number 
of tillers on J uly 30th， y:dry matter weight of harvesting stage )seems 
practical. For the product value of less than 800 and 15 tilers.， the for-
mula y=0.056x-6.3 (x， y is the same as the above-metioned) is better. 
1n rice plant， correlation between the product of plant height and 
number of tillers on July 30th and the dry matter weight in the harvesting 
stage， late September， was not as high as in barnydgrass. Thus the 
estimation of dry matter weight of rice plant is not so simple as barnyard-
grass. 
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